As an important indicator to measure a country or region, GDP is often used to measure the level of economic development of a country or region. Doing a good GDP forecast is beneficial to the real-time and adjustment of government policies, and has important theoretical and guiding significance. This paper selects the GDP data of Dongying City from 1978 to 2016 as a research sample, and predicts the GDP of Dongying City from 2017 to 2020 by constructing a time series ARIMA model. The research results show that Dongying City's GDP has a first-order single-integration nature, and the current GDP will be affected by the interference of the last four periods of GDP and the last three disturbances. Due to the influence of uncertain factors such as the international situation, economic foundation and scientific and technological progress, the accuracy of model prediction decreases, and the actual GDP is underestimated. However, the future trend of the time series can be roughly judged according to the prediction of the ARIMA model, preparations can be made in advance to ensure the smooth development of the city's economy, and provide decision-making reference for resource-based city governments, relevant institutional policy formulation, and strategic adjustment.
Introduction
GDP is an important comprehensive statistical indicator in the accounting system. It is also a core indicator in China's national economic accounting system. It reflects the economic strength and market size of a country or region [1] . It is usually evaluated whether a country's economy is growing or declining, and it can be judged based on changes in GDP. The growth or decrease in GDP indicates whether the region's economy is expanding or entering a recession. GDP is often used as an important variable in the model. Its main purpose is to guide the development of the national economy and to have a very important significance for its prediction. Estimating GDP using various models and algorithms has been one of the research hotspots of scholars at home and abroad. This paper selects the GDP of the resource-based city Dongying City from 1978 to 2016 as sample data, explores the law of data change, establishes the ARIMA model, and uses this model to predict the development of the city's GDP in the next four years, and provides policies for the government to formulate economic development. support.
A time series is a sequence of numbers that are arranged by successive observations of the same phenomenon at different times. The time series prediction method reveals the law of the phenomenon changing with time through the historical data of the time series, and extends this law to the future to predict the future of the phenomenon [2] . The ARIMA model is called Autoressive Integrated Moving Average Model. A shorthand ARIMA is a famous time series prediction method proposed by Box and Jenkins. It is also called Box-Jenkins model. [3] . The AR in ARIMA(p,d,q) is autoregressive, MA is the moving average, P is the autoregressive term, g is the moving average term, and d is the number of differences made when the time series becomes stationary. The ARIMA model needs to transform the non-stationary time series into a stationary time series (Generally, the difference is obtained once.), and the dependent variable then regresses its lagged value and the present value of the random error term as well as the lagged value.
2.ARIMA Model theory basis
The ARMA(p,q) model is primarily an analytical model for stationary time series. In fact, most of the sequences in reality are non-stationary, so the analysis of non-stationary sequences is more common and more important. For non-stationary sequences, we usually use the summation autoregressive moving average model, the ARIMA (p, d, q) model for fitting. We refer to the model of the following structure as the ARIMA model: 
Empirical analysis
This paper selects the 1978-2016 GDP data of the resource-based city Dongying City as a research sample, introduces the method of constructing the ARIMA model for time series, and predicts the future trend of Dongying GDP on this basis.
Descriptive statistical analysis
Before the prediction, the paper first descriptive statistical analysis of the sample data. From the timing chart, the GDP of Dongying City shows a fluctuating upward trend in the long run, which is consistent with the economic growth characteristics of resource-based cities. The steepness of the curve indicates the growth rate of GDP. In the initial stage of resource development, the GDP growth rate of Dongying City was small. After 1990, due to the development of resources, the economic growth rate accelerated. During the period of 2000-2007, the economic growth rate was relatively fast. Due to the impact of international oil prices, the GDP growth rate in 2010-2014 has cooled down. In 2015, the GDP of Dongying City has also entered a new normal, with the growth rate slowing down, and oil prices, The resource stock trend is consistent. The right distribution histogram and descriptive statistical analysis table show that during the sample period, the average GDP of Dongying is 90.988 billion yuan, and the standard deviation is 1178.001, which indicates that the GDP of Dongying has fluctuated greatly over the years. The JB statistic is 8.867, and the corresponding P value is 0.012 and less than 0.05, indicating that the Dongying GDP does not obey the normal distribution. 
ARIMA Model prediction
This paper predicts the future trend of Dongying GDP by constructing the ARIMA model, which is often used for short-term forecasting of macroeconomic variables. Before the analysis, in order to eliminate the possible heteroscedasticity, the natural logarithm of GDP is processed, and then the ADF unit root method is used to test the stability of LNGDP. The specific results are shown in the following table: It can be seen from the ADF test that the ADF value of LNGDP is -3.01 greater than the critical value of 0.05 significance level -3.54, so the null hypothesis that the unit root is present should be accepted, and the original sequence is considered to be non-stationary, while the first-order differential variable DLNGDP is its ADF. The value is less than 0.05 significance level test value, so the difference after the difference is considered to be stable. Therefore d=1 in ARIMA(p,d,q).
Autocorrelation analysis
In this paper, the order of the model is determined by the autocorrelation graph method. The model of this paper is tentatively defined as ARIMA(p,1,q). It can be seen from the autocorrelation graph that the partial autocorrelation coefficients appear truncated after the first order, and the autocorrelation coefficients exhibit the characteristics of tailing. Therefore, this paper can set the model to the ARIMA (1, 1, q) form. The final model is determined below based on the AIC and SC criteria.
Fig.2 Autocorrelation diagram
After 4 steps of the autocorrelation function of DLNGDP, it oscillates back and forth to zero, and after 4 steps of the autocorrelation function, it slowly decays to zero. Therefore, we can initially judge that the values of p and q in ARIMA(p,1,q) are not more than 4.
Determination of model order
In the above, we roughly judge the range of p, q through the autocorrelation function and the partial autocorrelation function graph. The following is the optimal calculation based on the model AIC and SC criteria, the model goodness of fit and the significance of each variable. The model, the ARIMA part of the model with different orders is summarized as follows: Note: *, ** and *** denote 10%, 5%, and 1% significance levels, respectively. It can be seen from the above table that the adjusted goodness of the model 6 is relatively maximum at 0.6417, and the corresponding AIC and SC values are the smallest. All the order variables pass the test of significance level. Therefore, the optimal model in this paper is model 6, we The estimated results of Model 6 can be obtained: 
Model diagnosis and testing
After constructing the model, it is also necessary to perform a white noise test on the residual sequence of the model. If the model satisfies the white noise sequence, the model fit is valid. Therefore, it is necessary to test the stationarity and autocorrelation of the residual sequence. The specific results are as follows: Residual Actual Fitted Figure 3 Stationarity and autocorrelation test of the residual sequence It can be seen from the residual graph that the fitted value is consistent with the change of the actual value, and the residuals fluctuate around the zero mean. It can be judged that the residual sequence of the model is stable. For rigor, continue to perform ADF unit root test on the residual sequence, the results are as follows: Note: The threshold here comes from MacKinnon (1996) one-sided p-values. It can be seen from the ADF test that the residual sequence of the model is stable at a significance level of 0.01. The LM test autocorrelation is performed on the residual sequence below. The results are as follows: It can be seen from the LM test that the F statistic and the P value of Obs*R-squared are both greater than 0.05, so the assumption that the residual has no autocorrelation is accepted, so the residual sequence satisfies the white noise sequence.
Stability test
The stability of the model is very important for the prediction of the model. Therefore, the stability of the model needs to be tested before the prediction. The AR/MA root graph method is used for the test. 
Model prediction
The prediction of the model is divided into static prediction and dynamic prediction. Static prediction is suitable for intra-sample prediction. Dynamic prediction is often used for extra-sample prediction. Except that the first prediction value is the actual value of the explanatory variable, the latter values are obtained by recursive method. . This paper mainly makes an off-sample forecast of Dongying's GDP. We can get the predicted value of Dongying GDP in 2017-2020 as follows: And we can get the actual value and the predicted value trend chart and the accuracy of the model fitting table, as follows It can be seen from the timing diagram of the actual value and the fitted value that the model can better fit the trend of the Dongying GDP. From the perspective of the fitting effect, the actual GDP value of Dongying City in 1985-2004 is close to the predicted value. After 2005-2015, the fitting effect of the model is poor, and the fitting curve is below the actual curve during this period. The model underestimates the GDP of Dongying, but as time goes by, the distance between the two decreases gradually, indicating that the model can predict the future trend of Dongying GDP to a certain extent. The graph on the right is the prediction accuracy table. Although the Tyre inequality coefficient is smaller than 0.168, the mean square error percentage is 23.12%, and the percentage of deviation and the percentage of variance are larger than the percentage of covariance, indicating that the prediction accuracy of the model is not enough. This is because with the gradual maturity of China's accession to the WTO, GDP is affected by uncertain factors such as the international situation, economic foundation, scientific and technological progress, price changes, etc., but it is difficult to eliminate these factors in actual forecasting. In addition, we found that the model prediction is difficult to highlight the impact of major event shocks. For example, due to the financial crisis of 2007-2009, Dongying GDP showed a certain downward trend, but it was not reflected in the forecast curve.
Conclusion
Resource-based cities rely on natural resources as the leading industry, and the economic structure is relatively simple. Early resource-based cities relied on policy support and their strong resource advantages to develop rapidly, and GDP growth was relatively rapid. As the level of economic development continued to increase, the economic structure of single GDP growth was weak, and the problems of depletion of resources in the middle and late stages, especially The GDP growth has further slowed down. Especially in the development of regional economy, the development of resource-based cities is more and more lax. In general, the growth rate of GDP in resource-based cities will be expected to be closely related to the development cycle, experiencing rapid growthslow whole-slow-slow growth phase, with a phased growth rate.
To a certain extent, the ARIMA model can use the analysis of past and present values from a quantitative perspective to predict the future development of the time series. However, the ARIMA model is only suitable for short-term prediction. As the prediction period is extended, the prediction error will increase accordingly, so the predicted data does not fully represent the actual data. However, we can still judge the future trend of the time series based on the prediction of the ARIMA model. On the one hand, it is beneficial to make measures in advance to ensure the stability and long-term nature of urban economic development; on the other hand, it can provide reference for resource-based cities economic development.
